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A method for removing burrs in a continuous rolling process 
including the steps of joining the rear end of a preceding 
billet with the front end of a succeeding billet using a ?ash 
butt welding method while both billets are moving, and 
grinding a burr on the welded part of the joined portion using 
a plurality of grinders While the billets are moving and while 
rotating the grinders and moving the grinders synchronously 
with the travelling speed of the billets. A grinding machine 
for continuously rolling a round billet includes a travelling 
body shuttling along the direction of movement of the round 
billet, a turret ring rotatably supported by the travelling 
body, and a plurality of grinding devices arranged in a 
movable manner within a radius of the turret ring, wherein 
the grinding devices include grinders which are set at a tilted 
angle relative to the center axis of the rotatable turret ring. 
A grinding machine for continuously rolling a rectangular 
billet includes a travelling body moving along a moving 
direction of the rectangular billet, two pairs of grinding 
devices located at a front side and a rear side, respectively, 
of the travelling body and having grinders which rotate on 
a plane facing the rectangular billet and along a longitudinal 
direction of the rectangular billet, a moving device for 
moving the grinding devices in a right angle direction 
relative to the rectangular billet, and a device for moving the 
grinders to come close to and apart from the rectangular 
billet. 
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METHOD AND APPARATUS FOR 
REMOVING BURRS FROM J OINED 

BILLETS IN A CONTINUOUS ROLLING 
PROCESS 

FIELD OF THE INVENTION 

The present invention relates to a method and an appa 
ratus for removing burrs in a continuous rolling process 
where billets are joined together by ?ash butt welding. 

DESCRIPTION OF THE RELATED ARI‘ 

There are several proposals on the method for removing 
burrs from billets welded together to conduct continuous 
rolling. Examples of these methods are disclosed in J'P-A 
37541(1977) and JP-B-l3361(l982), (the terms “JP-A-” and 
“JP-B-” referred to herein signify “unexamined Japanese 
patent publication” and “examined Japanese patent 
publication”, respectively). However, they only describe 
examples of a trimmer for burr-removal, and they do not 
disclose a concrete method for grinding the burrs. As for the 
removal of burrs from the welded parts of round billets 
welded together using flash butt welding, JP-A-20492( 1977) 
discloses a method in which an edge face of a rotating 
grinder contacts the surface of a round steel rod, and the 
surface of the round rod is ground by a revolution of the 
grinder around the rod center axis. 

In a system of ?ash butt welding of billets followed by 
continuous rolling, the on-line removal of burrs from a ?ash 
butt weld part must be conducted within a short time, and the 
bur-removing operation is required to be substantial for a 
long period of time. Nevertheless, JP-A-37541(1977) and 
JP-B-13361( 1982) do not disclose concrete methods for 
grinding burrs and does not deal with burrs on a ?ash butt 
weld part, though they proposed conceptual methods of 
burr-removal. In addition, the method proposed by JP-A 
20492( 1977) relates to the ?ash butt welding method, but the 
method has problems of o?’setting the grinding center posi 
tion owing to the abrasion of grinder and of lack of slag 
treatment. Thus the method is incapable of continuous 
grinding for a long period, and has no applicability to on-line 
commercial operation. 
The present invention was completed to solve the above 

described problems. The ?rst object of the present invention 
is to provide a method for removing burrs on a ?ash butt 
welded part, which method allows to remove burrs on a 
plurality of billets successively on an on-line basis. 
For a successive on-line operation of burr removal using 

a grinding method in a continuous rolling process, there are 
various issues to solve as listed below. 
1) Control of rotation and turning of grinder, and completion 

of grinding of the grinding machine; 
2) Sensor positioning and trigger setting for enabling the 

control; 
3) Escape control of a roll while a burr passing thereunder; 

and 
4) Means for supporting and feeding the billet within a 
moving range thereof between the welding unit and the 
grinding machine. 
The second object of the present invention is to solve the 

above-described issues and to present a control method for 
a running grinding machine, which control method realizes 
successive removal of burrs generated during the ?ash butt 
welding in a continuous rolling process. 

In a continuous rolling process where the successively 
cast billets are joined together at the inlet of a rolling mill 
using the ?ash butt welding method to form a continuous 
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2 
billet and where an endless rolling is conducted using thus 
joined billet in a rolling line, the rolling of an as-welded 
billet cannot give a satisfactory product because the uplifted 
portion on the welded part is left on the product as a scab or 
other defect. Consequently, the burrs on the welded part are 
required to be removed before entering the rolling mill. 

Grinding has proved to be a most effective means of 
burr-removal. A critical issue with grinding is successive 
treatment of ground slag generated from successive grinding 
cycles without allowing accumulation thereof. 
The successive treatment of the slag is a neck of the 

adoption of the grinding method in continuous rolling pro 
cess. Owing to the important issue that was not solved, the 
method has not been brought into practical application, 
though the method is known for its usefulness. 
The present invention successfully solves the above 

described important issue, and the third object of the present 
invention is to provide a method for successively treating 
ground slag in a continuous rolling process. 

In a process of continuous rolling of continuously cast 
billets, there is a known burr-removing unit (IRA-43754 
(1977) and IP-B-11722(l982)) where a running ?ash butt 
welding unit is used to successively joint billets using the 
?ash butt welding method and where the burrs generated 
during the welding are removed using bite or the like. That 
type of burr-removing unit uses a total bite because the unit 
deals with square billets so that the unit has a problem of 
severe abrasion of bite. 
On the other hand, there is a method dealing with round 

steel rods (IP-A-20492(197'7), for example) where a plural 
ity of grinders are used for removing burrs by turning the 
grinders around the steel rod. That type of burr-removing 
unit has, however, a structure to insert the unit from lateral 
direction to the steel rod. Owing to the structure, a single 
grinder among plurality thereof is able to open/close while 
others are stationary. As a result, when the grinders are 
abraded, the center of grinding circle become oifset from the 
center axis of the steel rod. In addition, since the rotational 
axis of the grinder is parallel to the axial line of the steel rod, 
the slag of ground chips scatters at a right angle to the steel 
rod axis and adheres to the grinder, and makes the slag 
collection di?icult. Thus on-line successive burr-removal is 
di?icult. 
Use of a grinder for removing bIIITS from ?ash butt weld 

parts is optimum for a billet continuous rolling process. The 
reason is that the time required for removing burrs is very 
short and that a feature of grinding with the grinder, or 
maintaining a stable grinding perfonnance for along period 
even after the grinder is abraded, is fully used. 

There are, however, problems in the use of a grinder for 
removing burrs from ?ash butt weld parts. These problems 
include that successively appearing burrs on the billet 
welded parts are necessary to remove during on-line running 
movement, and that, since a lot of ground slag scatter as 
spark during the burr grinding operation, the slag treatment 
is required to adequately treat, and that the operating state is 
requested to quickly respond to the size change of billet. The 
above-described patent publications do not provide any 
eifective means to solve these problems. 
The present invention solves these problems, and the 

. fourth object of the present invention is to provide a trav 

65 

elling burr-removal apparatus that grinds the burrs on 
welded parts of round billets successively and et?ciently 
using grinders in a continuous rolling of round billet process. 
When successively cast billets are joined together at the 

inlet of the rolling mill using the ?ash but welding method 
to form a continuous billet, and when thus formed billet is 
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then rolled without treating the welded part thereof, the 
uplift of the welded part becomes a scab or the like which 
remains on the product surface to result in a defective 
product. Accordingly, the burrs on the welded part must be 
removed before entering the rolling mill. 

For a square billet, a burr-removal apparatus is disclosed 
in JP-A—43754(19'77) and JP-B-ll722(1982). The disclosed 
burr-removal apparatus uses total bites or bites each of 
which faces individual sides of the square billet to remove 
burr on the welded part. That type of burr-removal apparatus 
has, however, disadvantages of suffering severe abrasion on 
the bite and of taking too much time for replacement of bite, 
so that type of burr-removal apparatus cannot be applied for 
a continuous rolling process that has a strict limitation on 
time cycle. 
On the other hand, a grinding method using grinders has 

proved most effective to solve these problems. That type of 
method, however, generates a lot of ground slag so that a 
design for easy treatment of the slag is required. That is, the 
arrangement of grinders must assure the scattering of the 
ground slag to a speci?ed direction. 
The present invention was completed to respond to these 

problems, and the fifth object of the present invention is to 
provide an apparatus for removing burrs on a welded part of 
a square billet, which apparatus is best ?t to the continuous 
rolling process of a square billet. 

SUI/[MARY OF THE INVENTION 

An object of the present invention is to solve the above 
described problems and to provide a method for removing 
burrs and an apparatus for removing burrs for enabling 
continuous rolling of a billet. 
The ?rst aspect of the present invention, or a method for 

removing burrs in a continuous rolling process, comprises 
the steps of: 
joining a rear end of a preceding billet with a front end of a 

succeeding billet using the ?ash butt welding method 
while travelling both thereof; and 

grinding a burr on the welded part of the joined portion using 
a plurality of grinders while travelling the billets and 
while rotating the grinders and moving thereof synchro 
nously with the travelling speed of the billets. 
The second aspect of the present invention, or a method 

for removing burrs in a continuous rolling process, com 
prises the steps of: 
detecting a welded part on billets for continuous rolling, 
which billets were welded to join together by a travelling 
welding unit, using a sensor mounted to a travelling 
grinding machine located at a downstream of the welding 
unit; 

presetting a plurality of grinders mounted to the travelling 
grinding machine and continuously rotating thereof to the 
billet immediately after detecting the welded part while 
moving the travelling grinding machine toward down 
stream of the billet travelling line up to a rolling speed of 
the billet at an accelerating rate; 

detecting that the welded part of the billet arrived at the 
position of the grinders; and 

after detecting the arrival of the welded part of the billet, 
removing the burr on the welded part by ?xing the 
grinders at the vpreset position while travelling the trav 
elling grinding machine with the speed of the billet rolling 
synchronously. 
The third aspect of the present invention, or a method for 

removing burrs in a continuous rolling process, comprises 
the steps of: 
scattering ground slag generated by grinding a burr on a 
welded part of billet toward downstream of the billet 
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4 
travelling line within a limited direction during travelling 
the travelling grinding machine; 

placing a hood at downstream of the grinding machine while 
facing the hood against the scattering direction of the 
ground chips, and forming a water film on an inner 
surface of the hood by ?owing water down along the inner 
surface thereof; and 

collecting the ground slag by the hood for continuously 
?owing down the ground slag along with the water ?lm. 
The fourth aspect of the present invention, or a grinding 

machine for continuously rolling a round billet, comprises: 
a travelling body traversing along the direction of the round 

billet movement; 
a turret ring supported by the travelling body in a free 

turning state; 
a plurality of grinding devices arranged in a free-moving 

state along a radius of the turret ring; and 
grinders of the grinding device, which grinders are set at a 

tilted angle against the center axis of the turret ring. 
The ?fth aspect of the present invention, or a grinding 

machine for continuously rolling a square billet, comprises: 
a travelling body traversing along the direction of the square 

billet movement; 
two pairs of grinding devices being located at front side and 

rear side of the travelling body and having grinders which 
rotate on a plane facing the square billet and along the 
longitudinal direction of the square billet; 

a means for moving the grinding device at a right angle to 
the square billet; and 

a means to make the grinders come close and apart from the 
square billet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic drawing of an example of the ?rst 
aspect of the present invention showing the relation between 
the travelling grinding machine for removing burrs on the 
welded part and the ?ash butt welding unit. 

FIG. 2 is a schematic front view of the travelling grinding 
machine for removing burrs on the welded part of a round 
billet in the ?rst aspect of the present invention. 

FIG. 3(a) shows a sectional view of a burr generated at the 
joint section of the billets using a ?ash butt welding unit. 

FIG. 3(b) shows a cross sectional view of a burr generated 
at the joint section of the billets, after removing the burr 
using a ?ash butt welding unit. 

FIG. 4(a) shows a schematic side view of the travelling 
grinding machine for removing burrs on the welded part of 
a square billet of the ?rst aspect of the present invention. 

FIG. 4(b) shows a schematic front view of the travelling 
grinding machine for removing burrs on the welded part of 
a square billet of the ?rst aspect of the present invention. 

FIG. 5 is an illustrative drawing showing the scattering 
direction of the ground chips generated by grinding of burrs 
on the welded part of a billet using a travelling grinding 
machine. 

FIG. 6 is a schematic drawing of a travelling grinding 
machine for implementing the second aspect of the present 
invention. 

FIG. 7(a) shows the state that the sensor detects a welded 
part in the second aspect of the present invention. 

FIG. 7(b) shows the state that a welded part arrives at 
beneath the grinder. 

FIG. 8 is a control block diagram of the travelling 
grinding machine of the second aspect of the present inven 
tion. 
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FIG. 9 is an illustrative drawing of lift mechanism of the 
support roll of the second aspect of the present invention. 

FIG.- 10 shows the arrangement of the billet transfer 
mechanism of the second aspect of the present invention. 

FIG. 11(a) shows the arrangement of vehicles and other 
equipment at a waiting position of the second aspect of the 
present invention. 

FIG. 11(b) shows the arrangement of vehicles and other 
equipment at a weld-completion position. 

FIG. 11(c) shows the arrangement of vehicles and other 
equipment at a starting position for grinding. 

FIG. 11(d) shows the arrangement of vehicles and other 
equipment at a grind-completion position. 

FIG. 12 is a longitudinal cross sectional view of the hood 
for implementing the means for treating the ground slag of 
the third aspect of the present invention. 

FIG. 13 is a front view of the hood for implementing the 
means for treating the ground slag of the third aspect of the 
present invention. 

FIG. 14 shows an example of arrangement of grinders for 
a round billet. 

FIG. 15(a) is a front view of the grinders for a square 
billet. 

FIG. 15(b) is a side view of the grinders for a square billet. 
FIG. 16 is a front view of the travelling grinding machine 

of the fourth aspect of the present invention. 
FIG. 17 is a side view of the travelling grinding machine 

of the fourth aspect of the present invention. 
FIG. 18 is an illustrative drawing showing the state of 

setting the grinders. 
FIG. 19 is a schematic drawing of an HDR type continu 

ous rolling unit for a round billet. 

FIG. 20 is a side view of the travelling grinding machine 
of the ?fth aspect of the present invention. 

DESCRIPTION OF THE PREFERRED 
ENIBODIMENT 

1. Example of the ?rst aspect of the present 
invention 

(Preferred mode 1 of the present invention) 

FIG. 1 is a schematic drawing of the travelling burr 
removal apparatus and the relating equipment thereof for the 
?ash butt welding method of an example of the preferred 
mode of the present invention. FIG. 2 is a front schematic 
view of the travelling burr-removal apparatus of FIG. 1. In 
the figures, the ?ash but welder 20 is provided with the 
clamp 21 which fastens the preceding billet 10, the clamp 22 
which fastens the succeeding billet 11, and the welding 
power source 23. The ?ash butt welding is conducted by 
applying a welding current between the rear end of the billet 
10 and the front end of the billet 11, which billets are in a 
pressure welding state, via the clamps 21 and 22. The ?ash 
butt welder 20 is supported in a manner that the unit 20is 
freely movable along the travelling direction of the billets 10 
and 11, thus the ?ash butt welder 20 moves synchronously 
with the movement of the billets 10 and 11 when the welding 
operation begins. Downstream of the ?ash butt welder 20, 
the travelling grinding machine 30 for removing burrs is 
located. The travelling grinding machine 30 grinds a burr on 
the welded part, which burr was formed during the ?ash butt 
welding operation. The travelling grinding machine 30 is 
provided with grinders 31 through 33 which are supported in 
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6 
a rotatable and revolutionary state along the circumferential 
direction of the billet. and provided with the motors 36 and 
37 which drive the grinders 31 and 32, respectively. The 
grinder 33 is also driven by a motor, though the driving 
motor is not shown in FIG. 1. The travelling grinding 
machine 30 is also supported in a movable state along the 
travelling direction of the billets 10 and 11, and the travel 
ling grinding machine 30 moves when the grinding opera 
tion begins synchronously with the travelling billets 10 and 
11. 

In the apparatus shown in FIG. 1 and FIG. 2, the billets 
10 and 11 came from a continuous casting unit (not shown) 
or a heating furnace (not shown) are separately fastened by 
the clamps 21 and 22 at the rear end and the front end 
thereof, respectively. Then the pressure welder 25 brings the 
rear end of the billet 10 and the front end of the billet 11 
close each other. The welding current is supplied from the 
welding power source 23 at the state that a part of the rear 
and front ends contact each other to perform the ?ash butt 
welding. At that moment, the ?ash butt welder 20 performs 
the ?ash butt welding while travelling by itself. 

FIG. 3(a) is a cross sectional schematic view of the 
welded part 12 in a state that the rear end of the preceding 
billet 10 and the front end of the succeeding billet 11 are 
welded together by the ?ash butt welding method using the 
?ash butt welder 20. As seen in the figure, the welded part 
12 is uplifted on the circumferential wall owing to the upset 
at ?ash butt welding. The uplifted burr 13 is removed by 
grinding using the travelling burr-removal apparatus 30. 
FIG. 3(b) shows the state after removal of the burr. 
When the travelling burr-removal apparatus 30 detects the 

welded part 12 of the billet, it starts travelling downstream 
and moves the constantly rotating grinders 31 through 33 
toward the center of the billet using hydraulic cylinders or 
the like, thus presetting the billet 10. Then, the billets 10 and 
11 are further transferred to downstream. When the welded 
part of the billet reaches beneath the grinders 31 through 33, 
the drive current of the drive motors 36 and 37 suddenly 
increases. By the sudden increase in the current, the arrival 
of the welded part 12 is detected, and the grinders 31 through 
33 starts removing the burr 13 on the welded part 12. At that 
moment, the grinders 31 through 33 revolute circumferential 
direction of the billet (in this example, the revoluting angle 
is 120 deg-H1, on is a margin), and remove the whole burr 13 
by grinding on the circumference of the billet. The revolu 
tionary motion is conducted by, for example, supporting the 
whole travelling grinding machine 30 within a supporting 
device such as a turret ring in a rotatable state, as shown in 
FIG. 1. 

(Preferred mode 2 of the present invention) 
FIG. 4(a) and FIG. 4(b) are a schematic plan view and a 

schematic front view of another example of the travelling 
grinding machine of the present invention, respectively. 
FIG. 1 and FIG. 2 show an example of travelling burr 
removal apparatus 30 for removing burr on a round billet. 
FIG. 4 shows an example dealing with a square billet In 
FIG. 4, the grinders 41 through 44 are arranged to encircle 
the square billet 14, and are arranged at an tilted angle to the 
billet axis thereeach. The right and left grinders 41 and 42 
are positioned distant from the top and bottom grinders 43 
and 44 in a travelling direction of the billet to avoid 
mechanical interference between each pair thereof. 
Accordingly, in this case, the burr 13 is removed by two 
steps grinding operation. 

(Preferred mode 3 of the present invention) 
Unless the slag generated from grinding of burr using the 

grinders 31 through 33 of the travelling grinding machine 30 
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shown in FIG. 1 is adequately removed, a long period of 
grinding operation cannot be sustained. To answer the 
requirement, the grinders 31 through 33 or the grinders 41 
through 44 of the above-described travelling grinding 
machine of the present invention are arranged at a tilted 
angle against the travelling direction of the billet to ease the 
slag treatment. FIG. 5 illustrates the scattering direction of 
slag during grinding operation. As seen in the ?gure, since 
the slag 50 scatters to a direction different from the travelling 
direction of billets 10 and 11. Accordingly, the slag 50 is 
collected by installing an adequate dust collecting duct at 
downstream of the scattering slag. A preferred tilted angle of 
the grinders is in a range of from 15 to 30 degrees. The 
arrangement of tilted grinders has advantages of easing the 
slag treatment and of allowing to increase the grinding width 
for the width of the grinder. 

According to the present invention, the burrs on the 
welded parts of billets joined together by ?ash butt welding 
are ground by a plurality of rotating grinders while travelling 
the billets and while moving the grinders synchronously 
with the run of the billets. Consequently, a feature of the 
grinding by grinders, or a feature of sustaining constant 
grinding state even after the grinders are abraded, maintains 
its effectiveness, thus assuring the burr-removal for along 
period of operation. In addition, the grinders move synchro— 
nously with the run of the billet so that the on-line grinding 
treatment is attained without interfering the run of the billet. 
As a result, on-line continuous burr-removal is performed 
for a plurality of billets, which makes the method suitable 
for the continuous rolling process. 

2. Example of the second aspect of the present 
invention 

(Preferred mode 1 of the present invention) 

FIG. 6 is a schematic drawing of the travelling grinding 
machine of an example of a mode of the present invention. 
FIG. 7(a) and FIG. 7(b) illustrate the action of the travelling 
grinding machine. The travelling grinding machine 30 
grinds a burr on a welded part, which was formed by the 
?ash butt welding. The travelling grinding machine 30 is 
provided with the grinders 31 through 33 which are sup 
ported in a rotatable state, with the drive motors 36 through 
38 to rotate the grinders 31 through 33, and with the lifting 
cylinder 27 and the slide guide section 28 to move each of 
the grinders 31 through 33 to the center of the billet. At the 
time of the grinding operation, the grinders 31 through 33 
are locked at the preset position around the circumference of 
the billet. FIG. 6 and FIG. 7 show the lifting cylinder 27 and 
the slide guide section 28 only for the grinder 31, though 
similar devices of cylinder and slide guide are installed for 
each of the grinders 32 and 33. The travelling grinding 
machine 5 is supported in a movable state along the trav 
elling direction of the billet, and, when the grinding starts, 
the travelling grinding machine 30 moves synchronously 
with the movement of the billet. The target billet in this 
example is around billet, and the grinders 31 through 33 are 
supported in a revolutionary state along the circumference of 
the billet. 

FIG. 8 is a schematic drawing of the control system of the 
travelling grinding machine 5. The travelling grinding 
machine 30 is provided with a welded-part detection sensor 
90 which detects the welded parts on the billets welded 
together by the ?ash butt welding method. The output of the 
sensor 90 enters the control unit 91. Based on the input 
signal, the control unit 91 conducts a speci?ed computing 
processing, and generates the resulted control signal to the 
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8 
drive circuits 92 through 95. The drive circuit 92 drives the 
drive motor 96 which moves the body of travelling grinding 
machine 30 synchronously with the rolling speed during the 
travelling grinding operation. The drive circuit 93 drives the 
motors 36 through 38 which continuously rotate the grinders 
31 through 33, The drive circuit 94 drives the lifting cylinder 
27. The drive circuit 95 drives the drive motor 97 (not shown 
in FIG. 6) which revolutes the grinders 31 through 33. 

‘The action of the travelling grinding machine 30 is 
described below referring to FIG. 6 through FIG. 8. 
1) On receiving the Weld-completion signal from the trav 

elling ?ash butt welder 4, the control unit 91 drives the 
drive motor 96 using the drive circuit 92 to move the 
grinding machine 30 to upstream side. At that moment, 
the control unit 91 also moves the travelling ?ash butt' 
welder 4 to upstream side. 

2) When the welded-part detection sensor 90 detects a 
welded part of the billet, the control unit 91 drives the 
drive motor 96 in a reverse rotational direction using the 
drive circuit 92, and moves the grinding machine 30 to 
downstream side while accelerating the grinding machine 
up to the rolling speed. Then, the control unit 91 drives the 
lifting cylinder 27 using the drive circuit 94 to pre-clamp 
the billet. (Refer to FIG. 7(a).) 

3) The control unit 91 detects the arrival of the welded part 
10 to beneath the grinders 31 through 33. When the 
welded part 10a arrives at beneath the rotating grinders 31 
through 33, (refer to FIG. 7(b)), the drive current of the 
drive motors 36 through 38 which rotate the grinders 31 
through 33 shows a sudden increase. The control unit 91 
detects the arrival of the welded part 10a by sensing the 
sudden increase in the drive current while entering the 
drive current from the drive circuit 93. The control unit 91 
also tracks the position of the Welded part 10a on the basis 
of the distance between the grinding point 21a and the 
welded-part detection sensor, of the moving speed of the 
travelling grinding machine body, and of the rolling 
speed. 

4) The travelling grinding machine locks the lifting cylin 
ders 27 of the grinders 31 through 33 and begins the 
grinding operation while travelling thereof at a synchro 
nous speed with the rolling speed. 

5) Simultaneously with the beginning of grinding, the con 
trol unit 91 drives the drive motor 96 using the drive 
circuit 95 and starts the turning of the grinders 31 through 
33. In this example, the grinders 31 through 33 are 
arranged at an equal space therebetween on a 
circumference, so the revolution angle is 120 degrees. 

6) When the revolution completed, the travelling grinding 
machine 30 is moved to the Waiting position, and the 
above control action is repeated again. 

(Preferred mode 2 of the present invention) 
If a burr on the welded part of the billet 10 passes over the 

rolls in an uplifted state, the billet will be uplifted by the burr 
on the billet, and may derail from the V7grooved roll. 
Therefore, the rolls which are located between the travelling 
?ash butt welder 4 and the travelling grinding machine 30 
are necessary to escape from the billet during the welded 
part passes thereon. 

FIG. 9 illustrates a mechanism for escaping the roll from 
the billet to satisfy the requirement. The roll 86 is located at 
downstream of the travelling ?ash butt welder 4 and at 
upstream of the grinding point 21a. When the welded-part 
detection sensor 90 detects the welded part 10a, the control 
unit 91 actuates the built-in timer to start counting the time. 
When the timer reaches the time-up point, then the control 
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unit 91 drives the lifting cylinder 99 using the drive circuit 
98. According to the example of FIG. 9, after the weld-part 
detection sensor 90 detected the welded part 10a and after a 
speci?ed time has passed, and immediately before the 
welded part 10a passes over the roll 86, the control unit 91 
drives the lifting cylinder 99 to descend the roll 86. After the 
welded part 10a passed over the roll 86, the control unit 91 
ascends the roll 86. In this manner, when the welded part 10a 
passes over the roll 86, the roll concerned escapes ?'om the 
billet. If that type of roll is mounted more than one, 
descending and ascending are repeated in the order from 
upstream rolls to downstream rolls. 

(Preferred mode 3 of the present invention) 

It is necessary to escape the rolls when a welded part of 
the billet passes thereover. To mount a plurality of 
ascending/descending rolls is not preferable from the view 
point of investment cost and of complicated operation. 

‘ Accordingly, the number of support rolls is necessary to 
between the travelling ?ash but welder 4 and the 

travelling grinding machine 30. To do this, the present 
invention provides a support roll and controls separately the 
travelling ?ash butt welder 4 and the travelling grinding 
machine 30. 

FIG. 10 shows an arrangement of transfer mechanism for 
the continuous rolling billets of an example of another 
preferred mode of the present invention. At the uppermost 
upstream position, the ?xed roll 70 is located, and the 
vehicles 61 through 63 which move along the rails 14, 14, 
are located immediately downstream to the ?xed roll 70. The 
vehicles 61 through 63 have the support rolls 71 through 73, 
respectively. The travelling ?ash butt welder 4 which is 
positioned at directly downstream of the vehicle 63 has the 
support rolls 74 and 75. The travelling ?ash butt welder 4 is 
successively connected with the vehicles 61 through 63 by 
?exible connecting means (ropes, fore example). Thus, 
when the travelling ?ash butt welder 4 moves to 
downstream, it moves the vehicles 61 through 63 by towing 
them. When the travelling ?ash butt welder 4 moves to 
upstream, it moves the vehicles 61 through 63 to upstream 
by pushing them. 

‘The travelling grinding machine 5 also has the support 
rolls 76 and 77. The travelling ?ash butt welder 4 and the 
travelling grinding machine 30 also move on the rails 14, 14, 
during the operation thereof. Three vehicles 64 through 66 
are located directly after the travelling grinding machine 30, 
which have the support rolls 78 through 80, respectively. 
The travelling grinding machine 30 is successively con 
nected with the vehicles 64 through 66 by ?exible connect 
ing means (ropes, fore example). Thus, when the travelling 
grinding machine 30 moves to upstream, it moves the 
vehicles 64 through 66 upstream by towing them. When the 
travelling grinding machine 30 moves to downstream, it 
moves the vehicles 64 through 66 to downstream by pushing 
them. The ?xing roll 81 is positioned directly after the 
vehicle 66. 

FIG. 11 (a) through (d) illustrate the arrangement of 
vehicles for each control stage of the travelling ?ash butt 
welder 4 and the travelling grinding machine 30. 
1) Waiting position (FIG. 11(a)): 

First, the travelling ?ash butt welder 4 and the travelling 
grinding machine 30 are placed at the state, or the 
waiting position. At the waiting position, both the travelling 
?ash butt welder 4 and the travelling grinding machine 30 
are located at the uppermost upstream position. The distance 
among the support rolls 71 through 73 of the vehicles 61 
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through 63 which are connected to the travelling ?ash butt 
welder 4 is the shortest one. The distance among the support 
rolls 78 through 80 of the vehicles 64 through 66 which are 
connected to the welder 30 is the longest one to maintain the 
maximum distance for each other. 
2) Weld-completion position (FIG. 11(b)): 
When the billet detector on the travelling ?ash butt welder 

4 detects the rear end of the succeeding billet, the travelling 
?ash butt welder 4 begins the welding treatment while 
moving itself to downstream synchronously with the rolling 
speed. At that moment, the control unit 91 drives the drive 
motor 96 using the drive circuit 92 to move the travelling 
grinding machine 30 to downstream at a synchronous speed 
with the rolling speed. When the welding treatment 
completed, the vehicles 61 through 63 is towed by the 
travelling ?ash butt welder 4 to become the maximum 
distance between each of the vehicles 64 through 66 under 
a state of maximum stretch of the distance among each of the 
support rolls 71 through 73. The vehicles 64 through 66 were 
pushed to downstream by the travelling grinding machine 
30, thus the distance among each of the support rolls 78 

through 80 becomes the 3) Grinding start position (FIG. 11(c)): 
When the welding completed, the travelling ?ash butt 

welder moves to upstream. At that moment, the control unit 
91 receives a signal to indicate the weld completion from the 
travelling ?ash butt welder 4. Based on the signal, the 
control unit 91 moves the travelling grinding machine 30 to 
upstream. When the welded-part detection sensor 90 detects 
the arrival of the welded part of the billet, the control unit 91 
stops the movement of the travelling grinding machine 30. 
After then, the travelling grinding machine 30 starts the 
grinding operation. At that moment, the distance among 
each of the vehicles 61 through 63 is at a slightly contracted 
state compared with the most stretched state, and the dis 
tance among each of the vehicles 64 through 66 is at a 
slightly stretched state compared with the most contracted 
state. Consequently, the support rolls 71 through 73 and 78 
through 80 become corresponding distance to that of 
vehicles 61 though 66. 
4) Grinding completion position (FIG. 11(d)): 

Although the travelling ?ash butt welder 4 is kept stopped 
at the grinding start position, the travelling grinding machine 
30 conducts grinding the burr on the Welded part while 
travelling itself to downstream. Since the travelling ?ash 
butt welder 4 stops, the vehicles 61 through 63 stay at the 
same position as that at grinding start. Vehicles 64 through 
66 are, however, at a slightly contracted state compared with 
that at grinding start because the travelling grinding machine 
30 moves to downstream. Accordingly, the support rolls 71 
through 73 and 78 through 80 of the vehicles 61 through 66 
have a distance each of them corresponding to the above 
described arrangement. Since the stroke of the travelling 
grinding machine 30 is about 1500 mm, the maximum 
distance between the travelling grinding machine 30 and the 
travelling ?ash butt welder 4 corresponds to the stroke. 
Consequently, billets are satisfactorily supported even when 
there is not a support roll between the travelling ?ash butt 
welder 4 and the travelling grinding machine 30. When the 
welding completed, the travelling ?ash butt welder 4 and the 
travelling grinding machine 30 return to the above-described 
waiting position, and they repeat the above-described con 
trol action. 

In FIG. 10, the ?xed roll 70, the support rolls 72, 75, and 
79, and the ?xed roll 81 are the drive rolls to assure the 
travelling of billets at a rolling speed. The support roll 75 of 
the welder 4 and the support roll 76 of the grinding machine 
















